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Adhesively bonded joints are frequently used in aircraft and aerospace structures. A bonding technique called
overlamination, where the parts to be joined are connected by adherends that are laminated directly upon the assembly, is
more common in the marine industry, and there is a need to evaluate the stress distribution in such joints. In the present
paper, the interfacial stress distribution in double-lap joints is investigated. A new analytical model of the shear and
normal stresses are derived by using the beam bending theory. This method does not require an assumption of stress
distribution in the lap. Both the shear stress and the normal stress along the adhesion layer can be evaluated by the present
theoretical method. It is shown that both the shear stress and the normal stress depend on the thickness of adhesion layer.
Its validity is verified by using numerical results of FEM. It is shown that our solutions provide a better prediction than
the original theoretical solutions.
Key Words : Double-lap joint, Adhesive, Laminated composites, Stress analysis
1. ? ?
?????????????????????????????????????????????????
??????????????????????????????????????????????????
??????????????????????????????????????????????????
????????
?????????????????????????????????????????????????
???????????????????????????????? (1)(4)????????????????
??????????????????? Volkersen(5)? Goland and Reissner(6)???? Oplinger(7), Her(8), Tsai?
(9)(11)
, Osnes and McGeorge(10)????????????
?????? 1??????????? Double-Lap Joint????????????????????????
????????????????????????? E?G???????????????????????
? u?l ??? c??????????????? tu? 2 tl???????? η ???????????? 2c?
?????????????????????? 2T Bl ????????????????? T Bu ???????
? V Bu ???????MBu ???????????????????????????? T Bu ???????? V Bu
????????????MBu ?????????
?????????????
T Bu = T
B
l = T0 (1)
 ?????????
1 ????????????????? (? 162-8601????????? 1? 3)
2 ????????????
Email: chend@rs.kagu.tus.ac.jp
1






















 

Fig. 1 Double-Lap Joint
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Fig. 2 Double-Lap Joint for FEM model
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Fig. 3 Boundary and loading condition for FEM model
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Fig. 4 Comparison between result of FEM and proposals with c = 10mm for shear stress
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Fig. 5 Closeup on  10 x  9 of figure 4
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Fig. 6 Comparison between result of FEM and proposals with c = 10mm for normal stress
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Fig. 7 Comparison between result of FEM and proposals with c = 2.5mm : (a) for shear stress ; (b) for normal stress
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Fig. 8 Comparison between results of FEM and proposals with three levels of adhesive thickness : (a) for
shear stress ; (b) for normal stress
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